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Disclaimer
The views expressed are those of the authors and do not 
necessarily reflect the views or policies of the U.S. EPA.
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Objective : Share how the U.S. EPA conducts benefits analysis 
using BenMAP -CE and how it can be applied across communities

Health Benefits Background

Introduction to BenMAP -CE

Local -Scale Application

Todayõs Discussion
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What are the Benefits of Improved Air Quality?

¶Missed work

¶School absences

¶Hospital admissions

¶Bronchitis

¶Asthma attacks

¶Heart attacks

¶Chronic disease

¶Premature death

Reduces 
Health 
Risks

Improves
Environmental

Quality

¶Visibility

¶Forest and crop 
yields

¶Water quality

¶Habitat

¶Less acid 
deposition

¶Less leaf damage
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How Can Air Pollution Affect Health?

Industrial emissions

Fine particles

Human health impacts
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Clinical and Toxicological Research -
Establishing the Biological Mechanisms 



Epidemiological Research 
Quantifying the Magnitude of the Risk
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Changes in Exposure
(PM2.5 and Ozone)

Concentration -Response Relationship
òHealth Impact Functionó
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How does EPA estimate the health impacts 
associated with improved air quality?

U.S. EPAõs Environmental Benefits 
Mapping and Analysis Program ð
Community Edition ( BenMAP ðCE)

Free and open source program that allows 
users to use data supplied by EPA or their 
own data to estimate the health and 
economic benefits of various air quality 
scenarios

https://www.epa.gov/benmap
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Steps to Calculating Health Impacts

Effect 

Estimate
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Pollutant Reduction
(Improved Policy Scenario)

Affected Population
(Study: 30 -99 Year Old)

Baseline Health Incidence
(Hospital Admissions/Death Rates)

Effect Estimate 
(Concentration -Response Function)

Avoided 
Health 

Outcomes

School Loss Days
Acute Bronchitis

ER Visits
Hospital Admissions

Premature Death



Air Quality Data

BenMAP-CE will accept:

ÅPhotochemical grid model data

ÅUser-provided or built -in monitoring 
data, which it interpolates to create a 
surface

ÅòRolled-backó monitoring data that 
simulates a concentration change

BenMAP-CE requires:

ÅòBaselineó and òcontroló surfaces and 

calculates the incremental difference
between those surfaces
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òImprovedó

Air Quality

òBaselineó or òBeforeó Air 

Quality

òControló or òAfteró  Air 

Quality

òBaselineó or 

òBeforeó Air Quality

òControló or 

òAfteró  Air Quality
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Population Data

BenMAP-CE includes:
¶U.S. population by 

age/sex/race/ethnicity

¶Population projections for each 
year from 2000 to 2040

¶12 x 12 km grids or county -level 
resolution

User can also add their own 
population data
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Baseline Incidence Rates

BenMAP-CE contains baseline incidence rates 
matched to each health impact function in 
the United States

¶Mortality projections every 5 -years from 2000 
to 2050 in U.S.

¶Morbidity only for 2000/2007/2014 

For the U.S., the spatial resolution of pre -
loaded rates vary by endpoint
¶Premature mortality: by county

¶Acute bronchitis: national -level

¶Hospital and ER: some state and county rates 
available

Can add your own baseline incidence and 
prevalence rates
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